
Japanese Unexamined Patent Application 

JP-A No. 2001-17155 

Laid-Open on: January 23, 2001 

[Title of the Invention] MULTI-PURPOSE PLATE 

[Abstract] 
[Subject] 

A plate that can be used for tissue culture and immuno-analysis, which is 
usable for multiple purposes such as morphology observation, absorption 
spectrometry, fluorescence-emission spectrometry. 
[Means for Solution] 

A plate comprising a plate made of a transparent resin with a thickness 
of 0.5 mm or less and a holder of a transparent resin or a colored resin with a 
thickness of 1 mm or more, formed into a shape identical with the multi-well 
plate so as to be capable of holding the plate, in which the holder in continuous 
close contact with the inner side of the transparent resin plate can be used as a 
transparent plate or a colored plate by attaching a transparent resin plate. 
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[Scope of the Claim for Patent] 
[Claim 1] 

A multi-purpose plate having a plurality of wells for containing 
specimens, comprising a transparent plate with a thickness of 0.5 mm or less and 
a holder with a thickness of 1 mm or more, capable of holding the plate. 
[Claim 2] 

A multi-purpose plate according to claim 1, wherein the holder is in a 
shape identical with the plate and in continuous close contact to the lower side of 
the plate. 
[Claim 3] 

A multi-purpose plate according to claim 1 or 2, wherein the holder is 
formed of a transparent resin and capable of being used as a transparent plate 
capable of optical microscopic observation and absorption spectrometry. 
[Claim 4] 

A multi-purpose plate according to claim 1 or 2, wherein the holder is 
formed of a colored resin and can be used as a colored plate capable of 
fluorometry and emission spectrometry. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention concerns a disposable multi-well plate made of 
plastics and comprising a plurality of independent wells that are frequently used 
in the field of biotechnology for cell culture and immuno analysis. 
[0002] 
[Prior Art] 
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A vessel as an object of the present invention is generally referred to as a 
multi-plate and is generally used in the field of cell culture, tissue culture, 
bacteria culture, immuno analysis by immobilization of protein, DNA, RNA, etc. 
In the multi-plate, the number of wells per plate is defined, with 6, 12, 24, 48, 96, 
and 384-well plates being prevalent. Such plates are used in large quantities 
where large numbers of samples must be handled; for example, in medicine 
development screening and HTS. In Japan, 96-well plates are predominant. 
[0003] 

However, in a case of using the 96 well plate, surface treatment or 
sterilization for cell culture is necessary, and surface treatment for protein 
immobilization is necessary in the immuno analysis. The surface treatment for 
cell culture generally includes a plasma treatment, corona treatment, coating of 
cell adhesion factor, etc. Further, the surface treatment for protein 
immobilization in immuno analysis, includes introduction of hydroxyl groups by 
surface oxidation, introduction of carboxyl groups as disclosed in JP-A No. 
60-260857, introduction of amino groups as disclosed in JP-A No. 60-15560 and, 
further, various surface treatments such as non-adhesive treatment by the 
coating of a hydrophilic gel, used as needed, have been conducted. Further, in 
addition to those described above, in the case of using fluorometry or emission 
spectrometry as the detection method, those in which a plate itself is colored 
white or black so as not to leak light to adjacent wells as disclosed in JP-A No. 
3-40818 have been used. In view of the above, manufacturers manufacturing 
such plates at present apply the treatment for cell culture and the surface 
treatment for protein immobilization described previously to each plate: 
transparent plate, white plate, black plate, etc. 
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[0004] 

Further, injection-molded products made of polystyrene are often used 
usually for such multi-well plates. For example, in a case of preparing an 
electron microscope sample of culture cells on a multi-well plate, or in a case of 
radiation-labeled cells or proteins adhered on a multi-well plate in an 
experiment using a radioisotope, it is necessary to cut out a bottom portion of 
the well, and the operation efficiency is extremely poor because of the thickness 
of the plate and the hardness of the resin. Accordingly, cell culture or protein 
immobilization has been conducted at present by using different substrates 
depending on requirements, for example resin sheets which are cut and placed in 
a petri dish or plate, or a nylon membrane sheet or the like covering the culture 
surface. In the case where the substrate is changed, it is not certain whether 
the state of the cell culture or immobilized state of protein is really identical on 
each of the substrates. In the strict sense, even when an identical base resin is 
used, it may be considered reasonably that when a pigment is incorporated for 
coloration, the pigment precipitates on the surface making the surface 
characteristics of the molding product different from those of the starting resin. 
Accordingly, it cannot be guaranteed whether the state of cells or the 
immobilized state of proteins is identical on each of the substrates. 
[0005] 

[Subject to be Solved by the Invention] 

An object of the present invention is to provide a plate that can be used 
for tissue culture and immuno analysis, which is a plate usable for multiple 
purposes such as morphology observation, absorption spectrometry, and 
fluorometry and emission spectrometry, etc. 
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[0006] 

[Means for the Solution of the Subject] 

The present inventors have made a study of the case where different 
substrates are required for each measuring means, with a purpose of eliminating 
the effects of the difference of the state of cells and the immobilized state of 
proteins, due to difference in the substrates, on the results of measurements and 
have accomplished the present invention. That is, the present invention 
provides a multi-well plate having a plurality of wells for containing specimens, 
comprising a transparent plate with a thickness of 0.5 mm or less and a holder 
with a thickness of 1 mm or more capable of containing the plate. Further, it 
provides a multi-purpose plate in which the holder has a shape identical with 
that of the plate and is in continuous close contact with the lower side of the 
plate, and which is usable as a transparent plate capable of optical microscopic 
observation and absorption spectrometry, in a case where the holder is made of a 
transparent resin and usable as a colored plate capable of fluorometry and 
emission spectrometry in a case where the holder is made of a colored resin. 
[0007] 

[Embodiments of the Invention] 

The present invention concerns a multi-purpose plate in which a plate is 
formed of a transparent resin and, further, a holder mating the plate is formed 
of a transparent or colored resin, and capable of functioning as a single sheet of 
plate that can cope with various application uses by combining the two members 
as shown in Fig. 1. Various surface treatments as described previously can be 
applied to the plate. On the other hand, the holder may be transparent, or 
colored white, black, etc., so that holders suited to various types of measuring 
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apparatus can be prepared. Holders include two types, that is, those of a shape 
identical with the plate and in continuous close contact with the entire lower side 
of the plate and those of a shape identical with the outer frame of the plate and 
in continuous close contact only with the outer frame portion to provide strength, 
and they are selectively used depending on the requirement. The thickness of 
the plate is limited to 0.5 mm or less; the holes of the holder as shown in Fig. 2 
for containing the wells of the plate can be kept separate from each other by 
reducing the thickness of the plate, without changing the well volume. With 
such a constitution, in the case of using a holder made of a colored resin, lateral 
leakage of light such as fluorescence or light emission to adjacent wells can be 
prevented in the same manner as the conventional plate formed of a colored 
resin. Further, reduction of the thickness of the plate improves the heat 
conduction upon warming the plate to provide the effect that the inside of the 
plate can be heated uniformly. 
[0008] 

As a method of preparing a thin plate, vacuum forming or pressure 
forming of a transparent resin sheet is suitable. For example, a transparent 
plate can be obtained by vacuum forming a sheet such as of a vinyl chloride 
resin or polyethylene terephthalate. Further, the plate molding method is not 
restricted only to the method described above but molding is possible also by 
injection molding using a polystyrene resin. On the other hand, since the 
holder has to be provided with strength and the thickness has to be 1 mm or 
more, injection molding or cutting from a resin block is preferred instead of 
vacuum or pressure forming. Further, the holder is not substantially restricted 
to resin, and metal or the like may also be used. However, considering the 
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shape of the plate and continuous close contact therewith, a resin holder of 

excellent workability is preferred. 

[0009] 

In the transmission light measuring system such as absorption 
spectrometry, a plate main body alone can be used satisfactorily but since the 
plate is reduced in the thickness, it involves a disadvantage of excessive softness 
of the plate so that the plate is deformed when gripped by the hand, and when 
the plate is held by a robot arm in an assay system utilizing a robot the grip of 
the arm cannot be stable. By the combination with a thick holder, the plate can 
be provided with strength to overcome such problems. Further, the shape of 
the holder is different depending on the purposes. For example, in a case of 
culturing cells, since the observation for the morphology in view of the 
transparency of the plate is an important operation, the holder is not necessarily 
in continuous close contact with the entire plate but it may suffice that the 
holder has a shape in which the well bottom portion is opened (Fig. 3(a)) or there 
only be an outer frame portion for providing the plate with a strength (Fig. 3(b)). 
Further, in a case of measuring the substance within the well by utilizing 
fluorescence or light emission, lateral leakage of light which causes the problem 
during measurement as described also in the part for the prior art can be 
prevented by covering the entire well with the holder which is molded with a 
colored resin (Fig. 3(c)). 
[0010] 

By designing the holder as described above, when a plate subjected to a 
surface treatment suitable to cells to be cultured or proteins to be immobilized is 
once selected as the measurement site, absorption spectrometry, fluorometry or 
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emission spectrometry can be conducted for samples under identical cell culture 
conditions or immobilized protein conditions. Further, since the plate main 
body thickness is made 0.5 mm or less, the well bottom can be cut out freely by 
using ordinary scissors or a knife to enable preparation of electron microscope 
samples or measurement using radioisotopes. As described above, cell culture 
or protein immobilization which has conventionally been conducted in different 
ways for different substrates having the necessary characteristics for respective 
measuring methods can here be conducted on a vessel made of one substrate 
which allows absorption spectrometry, emission-spectrometry, fluorometry and, 
further, measurement by radioisotope, and preparation of electron microscope 
specimens. Detailed descriptions are to be made with reference to examples. 
[0011] 
[Example] 
(Example 1) 

For the plate portion, a molding die was first prepared, and a vinyl 
chloride sheet of 0.5 mm thickness was vacuum formed to manufacture a 96-well 
plate 1. An ethylene oxide gas method was used for sterilization. Human 
hepatoma cell strains and HepG2 ceils were cultured in a flask (Sumilon MS-) 
with Daulbecco's modified eagle medium (DMEM) containing 10% fetal bovine 
serum (FBS) and the cells were peeled and recovered by trypsin-EDTA and 
recovered just before the cells become confluent on the culturing surface of the 
flask. The recovered cells were dispersed in 10% FBS-containing DMEM to a 
concentration of 1 x 10^ cells/mL. The prepared liquid cell dispersion was 
distributed 100 |iL per well (number of cells: 1 x 10^ cells/well) of the plate in 
Examples 1, 2 and cultured in an incubator with 5% concentration of gaseous 
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carbon dioxide for 24 hours at 37^C. The medium was removed and 100 mL of 
fresh 10% FBS-containing DMEM was charged, 10 yiL of WST-1 reagent 
(manufactured by Dojin Chemical Co.) for the measurement living cells was 
added, and the solution was incubated at ST^'C for 2 hours. The absorbance of 
the solution was measured as is by a microplate reader. 
[0012] 

(Comparative Example 1) 

The same procedures as in Example 1 were conducted in a commercially 
available 96 well plate for use in cell culture (MS-8096F, manufactured by 
Sumitomo Bakelite). 
(Example 2) 

The same plate as in Example 1 was prepared, 100 ^iL of anti-human 
CRP antibody solution (manufactured by Towns Co.) was charged and 
transformed into a solid phase by standing still overnight in a refrigerator. 
After removing the solid phase liquid, it was washed three times with 300 
mL/well of a phosphate buffer containing 0.1 % Tween 20. Then, 300 of a 
phosphate buffer containing 3% skim milk was charged and left at room 
temperature for four hours to conduct blocking. After cleaning each well by 
the same method as described above, 100 \iL of antigen-containing human 
standard serum solution (manufactured by Towns Co.) was charged and left at a 
room temperature for one hour. After this, it was cleaned. Then, anti-human 
CRP antibody solution labeled with peroxidase (manufactured by Towns Co.) 
was added and left at a room temperature for one hour. After leaving, it was 
cleaned, and then 100 yiL of a substrate solution of a peroxidase luminescence kit 
(ML-1130T, manufactured by Sumitomo Bakelite) was added and the solution 
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was allowed to react in a dark place for 15 min. After 15 min, 100 )iL of 2N 
sulfuric acid was added to terminate the reaction, and absorbance was measured 
by a microplate reader. 
[0013] 

(Comparative Example 2) 

The same procedures as in Example 1 were conducted by using a 
commercially available 96 well plate for ELISA (MS-8496F, manufactured by 
Sumitomo Bakelite). 
(Example 3) 

The same procedures were conducted just before using the peroxidase 
luminescence kit in Example 2. Instead of the peroxidase luminescence kit, 100 
of a solution of chemiluminescence ELISA reagent (No. 1582-950, 
manufactured by Boeringer Manheim Co.) was added and, 5 min after, a holder 
molded from white polystyrene was set to the plate, and the amount of emission 
was measured by an emission measuring microplate reader. 
(Comparative Example 3) 

The same procedures as in Example 3 were conducted by using a 
commercially available white 96-well plate (MS-8496W, manufactured by 
Sumitomo Bakelite Co.). The result of Examples 1 to 3 and Comparative 
Examples 1 to 3 are shown in Tables 1 and 2. 
[0014] 



[Table 1] 





Average absorbance 


Variation coefficient 


Example 1 


1.081 


14% 


Comp. Example 1 


0.544 


19% 


Example 2 


1.091 


3.1% 


Comp. Example 2 


1.126 


3.6% 
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[0015] 
[Table 2] 





Average emission amount 


Variation coefficient 


Example 3 
Comp. Example 3 


575598 
627497 


11.3% 
9.7% 



[0016] 

As described above, although a difference is observed between examples 
and comparative examples, numeral results of examples per se are sufficient for 
practical use, and this shows that three types of experiments can be conducted 
with a single kind of plate according to the invention. This means that while 
three types of plates have had to be prepared conventionally, all such 
experiments can now be executed with just one kind of plate. Further, since the 
cells do not adhere or proteins are not adsorbed directly to the holder used in 
Example 3, it has an advantage that the holder can be used repetitively. 
[0017] 

[Effect of the Invention] 

By the use of the plate and the frame according to the invention, it is no 
longer necessary to use different plates suited to different measuring methods 
such as absorption spectrometry, fluorometry, chemiluminescense spectrometry, 
RI measurement and electron microscopic observation, etc. in the cell culture or 
the adsorption reaction of proteins and experiments on samples for cell culture 
or protein adsorption under the identical conditions are possible by one kind of 
plate. 

[Brief Description of the Drawings] 

[Fig. 1] is a perspective view showing a multi-purpose plate. 
[Fig. 2] is a cross sectional view of a plate. 
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[Fig. 3] (a) is a cross sectional view of a plate in a state of close contact 
with a holder in which the bottom of the plate is opened, (b) is a perspective view 
of a holder in close contact only with the frame portion of the plate and (c) is a 
cross sectional view in a case where a holder comprising a colored resin is in 
continuous close contact with the plate. 
[Brief Explanation of References] 

10 plate 

11 holder 

12 holder, well bottom opening portion 
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